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(57) [giKl] 

3 (r>it^— h i:WiaicSl^$nfcit?iJiEl8S*-g-trF B AR 

lg/\';l/i7l^j^*lg|g35i-&*nTt>S. it?iJIiIi»lC«. m 

2(D«^7^';W^t®?njSr;^d;f 9 0° ^ffif§*J-g-SnT 

m^<Dmir-iz it^n^ti f b a r * nx -a . 
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WfBm 1 ©5}?- h iWSHU 3 CO:^- b tCDf^izmi^-^ 
(FBAR) *^^$nTI/i-g>^10«i^7.^';U^<t. 

iriH^ 2 <7)jj^- h ttria^ 3 htcomizmt^-^ 

PL. m^m=f-<n^ti^niimmn)Vi7^mPim^ (fb 
AR) ^^•t^^2(D^=?-m®^^mx^z.iitii^mt: 

[0 0 0 1] 

[0 0 0 2] 

m^(Di^wn §^<<Diek^r2.mmmmzi6\^^x. ^mm 
(DxiT&ummm<B^ti0ymvs\zti\^xpimm^m^ti^ 

[0 0 0 3] ^(c5i3i$nfcM§^gigg(Z)j^^ti, ^ji- 
m.m^^mmx'$)^^ ^—mm^m^^\z-D\,-^-c\t.. ~ 

i - 3 - ^ © T ;^ 5" = m «R 75^ €) tii KR $ n fc -y— 7 X 
'fx • 7zi-7,x^ -y i7 . ^:sL — -:f • t^/N'-YX • 7* — 
• ^>'N'-I';l' • T> F • '7'f TU-X • nSi^^— ->3 > 
(DP253-272 (SURFACE ACOUSTIC WAVE DEVICESFO 
R MOBILE AND WIRELESS COMMUNICATION. . pp. 253-272. Ac 
ademic Press. New York (1988) ) tc->— • ^r— • ^^y^ 
JV (C. K. Campbel 1) J; §<»H5i*^a&^. ^—mm^^m 

§g-c«, y^^mmLx, m^i-wmz^mmxitm 
mmiz7>7-i-^mmr^, ^-mm^^mmt, mn 

KT (r^o z.tA^x^u\,^(Dx. mmmj^izmvTU 

[0 0 0 4] ^Kfflj^lcML'TJcOfF^pItgltcDigltiJI^ 

m<Dm^m^mt.. ^ao, =¥.^y^)i&iz^^mm<,z 
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)l'ynm. A— y:^;l'®ft->X5^A (Personal Communi 

cation System ; Jl^AT^ JlttfficDjIl^f^ 
e/SmgM(cffll,^?>ns«e*roy'n>h • x>K|HlSS 

1 0 <£55-r:^n-:/i7ST'a5-S>, c:<D»#. 2I««14W 

m^^iifigg 1 2 wffi;^Rt^§fs« 1 8 (Di&m'&mmi^ 

(Low-Noise Amplifier ; RT. LNAtV^^) 1 6 CD 

10 xtni±-mm^mwii§x'$>^m^^mi§2 oizmm^ 

[0 0 0 5] M§^«gg2 0«. 3ll«J)^-h2 4. 
5j^- h 2 6 StXT >7"^ • h 2 8 ^m^fz ST^-h 

o^ir\^xmm^^-h2A\z^m-^n. m.nmm.^tir 

9 0' ^ffiS3 4B:0:«J«7^;I'^3 2S::ft'LT§ft# 

— h 2 6 (CSiSE^nTVi-So ffiJ®^^' 3 0, 3 2 CO 

ai©«i^tt^n-?-*n. mmmi A\zi^':>x^\:-^mmm 

3 2©jl®#*S<i:S/j:0, ^m.y ^ Z 2 

m.fs.^^o\zmwL-^ixx\^^^. 
[0 0 0 6] ji§^^ii2 o^«^-rs^J^7^;i/^3 

0. 3 2cr)Mf=l=«, ffiJe)T®Jb^i, « 

:^Ji<iSi 2{cJ:-:3T^fei;s3Svijt{t«^*^e.T>7^-^ 

2 2\z^■ox±\:-^mii>xm^^mm^^^m\.x. z. 
(r>'^m\s^^^m'»m^ml &<7>xti\zxii-t^. -m. 

30 \z. mt^mmmiQoymm\t.. m-ioddBmus. 
x%r). mti^iWimi 2\t.m2sdBT[i(r>mtsm^m^ 
mmmzxtsr^zt.m-^mx$>^, zn^^. m^m 

tfegll*. §ft:^- hT-^{f «-^<i:ii^$nfc?5Wi»ff{f 
^ 75^* ig $1 « ti ipi §§ il ft ^ *H t -5 CO $r Ifl it T -S Ac , 
Ty'r-jr . 5j?- h 2 8 tgffsS- K 2 6 ©MTMmft^ 

[0 0 0 7] :;^m{C^&l..:30$.S^i!)«K<0 1 ^©i? 
-f-/*^*, ^-^17. (Code Division Multip 

le Access : i^T, CDMAtt^i'5) ^fUfflfSPCS 
40 (KAT. CDMA PCS<tt.>^) T^*. CDMA 
PCSJCOliTtS, zii-v'^-v-iW • lfX:^5":/x 
CD I E E E \hm\Z^^7-^ - • XX • ^#-;UBc*CD 

•fe;U7— • 7v':t • 7> K • /I— y:^-;u • a = ^.x-^— 

v-H >m2mcOP 5 0 1 - 5 0 9 (T. S. Rapport, ed. , CEL 
LULAR RADIO 4 PERSONAL COMMUNICATIONS. VOL. 2, pp. 501 
-509. IEEE Press. Piscataway.NJ. (1996) {c^|ft7jtab-2>. 
C DMA PCS SStt. *«J 1 9 0 0 MH z ©^SEISc^ 

mxm^i.. m§:mws:m<D^m\zif^\.xi^\zmmAW:n- 
srgiUT^^^, 'Mmm^^l.lf^^\mm^\znKi^x^nTz 

50 X'^i? h;i'gB5J-rBl<o«S»J®«, «SM&jg&3S(0i^i 
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%. 2 0 MHz (c-r ^75:1/^0 m{m^^u^m{m\z.m 
corns %, -tuty^. 6 OMH z -e3b-5>. ^tifi. 

m-c&^o ^^y^ 3 0, 3 ziziii'^ii^n^w^t 

[0 0 0 8] 

[^HJ*^'»ftLJ:5i:-r-58S^] -fe;i/5«ig&af P C S 
MHlSS»««^/'^-yy->; • ■y-'fXl*3(CPCS^gW|sI 

CO 0 0 9] i2is^m§g2 o(iM-r?)t>^ i-o<Dmm 

1 2 2 0 (Dmm^-- N 2 4 {CM LT 1 -7 

[0010] ^fTttf-t© PCS ^Btt, il^WSI^ 2 0 
Z:<D-fe^5 • !is52 8 X 8 X 5mmt*i 

[0 0 1 1] mmmitm (saw) 7^';u^s'«, -tjp^ 

misso^p c s gMic*3t,iTi^§^m§gi UT %mm s 

nr^it, 1998^^®H*cr){ai-&(Ct5lt-5 I EE 

ESIS5@«iK->>5}?v"^A-CO:*-- • -fy^^. X5? • - 

iz-y- • a.— >'>if • ^y— • . saw • y^jiy 
(0. Ikata. N. Nishihara. Y. Satoh. E Fukushioa. and N. Hi 
risawa, A Design of Antenna Duplexer UsingLadder Ty 
pe SAW Filters, PROC. 1998 IEEE INTERNATIONAL ULTRAS 
ONICS SYMPOSIUM, SENDAI. JAPAN, paper 0-1 (Oct. 1998)) 
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timmm.ti^m^rcSAwy^)i'S'<Dn-)i • 

(steep)Tfe-5o ^©f^^oO, 20®S 

A w 7 i -iv^t ^nm L ti. \.^n\tts. ^ tj. 
y^)i^y(D--:^\z^-oT. mm^mRzf^m^m<D 

>v5^tCcfcoT, iM{I^«cSrJCSffi«^C0PCSgM75^ilj 

^iyX\,^^m^iz&-^\^^x. ss-&T^7'c;p^75^a*?$ 

n-5. b;^75^oT, SAW^^" ^-X-XtCbfcjlS 

$>D. -^iiz. mmmmtimtnz-*)—z^Ai±u^^Mim 

[0 0 12] i^^mit±nmm\zf)^/vt)^^xu^nrzh 

iD-ff)^m ixiz-t^-f, I'yy h^m^^mtiu^ji'iz 
^ o xm^^mm<Dmm^x^ty^ ^w^'if ttoftwg?5g 

^A^Wjit>n^Zt(DfS.^^CDMA PCSSe^<Dffl 

miz^n^nm^Bimiz-r^o:>\z+^\zmmti.y ^ jiy 
^xitsAwy^ jiy t:^-7.{zvrzmn(Dm^^^^ 

T^-g) J; ^ (CfflS'J|SliliS:*JJM<i: l^i^^ijUS^^SgSrS^t 
[0 0 13] 

[^S?:^ftt-^rc*e)©#g] Ml<D3l^- 
h. m2(07p-H, ^3WJ}?-h, ^iro:}?-htl|3 

cD#- h iKDmizism-^ntcm i n^m.y -< )vy'Bt.u^ 
2 ©7}^- h 3 h iropsUctt^s n^a^ijiEiss 

30 $:#tfFBAR-^-7.0i2lS^g|§§S:Ji#fe-r-5, ^ 1 « 

tt. ^n-^*n»HfA*;Pi7^&*ag§ (FilmBulk Acousti 
c Resonator ; ii(T, FBAR<i:tip) tl^^^nx\t^ 
Bi[>?iJlElSSfC«, ^2©«JK'7^;l^^tit^JS:?5:-r9 

0° ^ffigi/i^^snTii?). ^2<D«*S7-i' ji/iS'fctt^i- 
T^i-S, m2(D^^MlHlSS©SgT(C«^n^*nFBAR 

40 [0 0 1 4] ^^:7^;i/^<7){!>;^j:< tfe 1 -sxDSg^t-g- 
itl^FBARli, ^Wt\^X2-D(Dmts.^^m.m^^ 

[0 0 15] ^my >( }V'5fa>'pfS.< lOWSflTtr^ 

sn-sFBARti, ^wiiL,x3-D&,i.o)mis.^Pimm 

CO 0 1 6] ^^y^)Vif(D'i?-ts.<i^%l-D<Dm=f-\Z^ 
SnSFBAR«. ^T, a;i5:^*ffii^iK»S:«iA.5d 

[0 0 17] ^^y ^ )V9(om^(r>'PU< iih \ ':>\t.\ 
50 -e-n(c#*n-5FBARtita?ij=£;s:-r«a)'f > 
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[0 0 18] ^ )i^<D'Pu< th i^<Dm.mm^ 
[0 0 19] mm-f >yi7 iimm^f3.-rF B ARtz 

[0 0 2 0] iHS^j^ggirtt, $e,tc:, 

[0 0 2 1] ^i-KJR^-roitJJC-g-Stl-SFBARH, iS 
a^iJ $:;S:-r ^ 1 O F B A R RlXfg 2 O F B A R J: t 

[0 0 2 2] *:%?^lCJ;n«, Sfc, ^j-SS^^^Rt/^it^iJ 

lelSS^rJgfigL. *^ro^n-E-'ntCFBAR3!ii-&*nTVi 

[0 0 2 3] »^{C. F BARro^;^£< t*) 

lOd«, te©FBARi:^SI^St|gC*^S;^5FBAR© 

mm^tirzmi<Dmmt. j£mm(^m2<D^^mizmm 

^nfcm2CO«M75^'#SnTI/i^. FBARCDI-Sitt, 

M 2 ®«®co 1 1 common 1 tmi^j -s-fs^® ^ 

tl^-'ntC*5l/iT>^fiE$n^. teWFBARt^ttil^&fC 
*^Si^SFBARW 1 ■^SrJgfiK-r-SttStt, ft&WFBA 
RSrJ^fie-r^ft!lC9mffit«*.##PS (weighted thickn 
ess)7!iWj:oTI/i-5. 
[0 0 2 4] 

[^BJwHSfirojgj^] m^<D<^ff:Scmtz\i. FBARdi 

mfms, 5 8 7. 6 2 0#iiffi (*?^«ffl«lC*3ViTS 
ffl-r^) \Z\t. FBAR©ia«SAi*S. HI (a) 

F BAR 5 0 ^7fk-rvsi^mx$>^, 
[0025] FBAR50H. mms 6\zmj^^rir:iO 
x;U5 4(0±(c. -S-OjlSiTffienfc (suspend) JEHS 

-SgP^i'CCiMl^^ffllCtt, 11115 8, 6 0;^)5iEH^tlTl/i 
-5. «ffi5 8, 6 OfCtt. ^n-€-'n. SS^6 6, 6 8?: 

8. 6 Ott. ffitt*Jgg§X^'>:/^ 6 2 SJ^figLTl^S. 
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$^ia^:^[^^t^sSbT, 3^ep6 4-e«^$ns::&(6]{c# 

[0 0 2 6] £E«B5 2 t«ffi5 8, 6 0i:$rfil;^Tfll 

8, 6 o\zim^ibn^^mBmt. s.m^mmx^y{7 

10 (C*3t-t-S^3i^X^-y^CDm^{^^ff$CD2f&Tfii-:)fe 
M(cl?Utiilig?^^(lx.Ti.i^. ■r;^!:*^*.. fr=c/ 
2to(^;::T. f r«^«^»cS:t?*D. cttx^'^yi' 

x'$>^) (om-^. ^(Dmmz^-ox, j£m^mmy^^y 

^mmr^$tnmz:^t,f^mmii^^n^tnzmfs. 

[0 027] *fJ190 OMHz-e#^S*t^i;SFBAR 
20 5 0®^®«-&-. S«5 6tt^ittS->'Jn>©':7i-/N 

A CAIN) ©^T-*0. m®5 8, 6 Oitm^A^m 

0. 1 Mmo^ "J::^7'>cdbt?»-5. c::©»iKtc*5ii 

mm7.^y{7<DQ\Zf)^f3ir)<o^lS^^^:S>o ^tl^UTJl 

z-0Am(D-^mummm4izit-<x. =^^)-zr^yn 

30 (CJ;-:)TFBAR5 0HflllCD^;*i^®liM=t0fcS5^iQ^ 

*-rsc:t*^"I«|{r;&s. f b AR®«|ji&tXSaf^(cPl 

®ii§A(cHiJt$n;t*fflt#fFai^Bo 9/0 8 8. 9 
6 4-^ii$g {ifmmm\zi6\^^xm.m-r^) izmyr^^nx 

[0 0 2 8] 01 (b) «, FB AR 5 OCO^ffilHllfSS: 
-V/1i^3'>XTa&-54J-SS+i'/1>'i'>XC p-e*-£). BE 

$r«UTti.&. JStn;g|Rs«, iffi^^6 6, 6 8 tSEII^^ 
[0 0 2 9] Ell (c) tt. !^T6 6 t)^^6 S t.(Df^ 

(c43t.iTfflij^$n^-f >i:f-^>x I z I %^tmm9L 
50 twre^s^Tittts-e**. iMiS»*^itJn-r«)tcon 
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^ /I -> 3^ > X c „ t o W w iS^iJ^^ffi T fc id 

^ o I. i T m & L fe CO i -r ^ # T -5 , 
[0 0 3 0] m2\t. :^mm<7imi<Dmmmmiz^^m 

«FBAR7U'f 1 0 2&t/C§«FBARTU'f 10 4 

§gl0 0«, CDMA PCS^gt3fflli-g.©(Cjibfc 
i^ff ij?- h 1 2 4 , SmjJ^-M 2 6&tX7'>^:*- • ^ 
-M 2 8S:^tf3Jp-h^g-C^^o 2IS^jfegg«. 20 

90' ^ffl^l34, i*«FBARTl/'r 1 0 2$:^tr 

mm^my ^ jiiS' i 3 osixsft fbartu-i' 104 

^^tS^m^my ^ 1 3 2S:ti;tT:^^$nTt> 

jMmTl^- h 1 2 4 mm^my^ )V^IZQ 
LTT>7-i- • ifs- M 2 8 iZ^f^-^tlXl^^o T>7- 

• jj^- h 1 2 8 mmmwc^uT 9 0 ° i^ti§§ 1 3 

2 6 tCHt^^nTI/i-S. 

[0 0 3 1 ] PCSSB. -tr;i/^«igx«tewiiHt/S 
«gM(Cffll.ie>n.5^-&, 02 {CS^fHISStlWHIlwlHiss 30 
^fiKlCtJtiT, jig^Sigg 1 0 0 • !p- M 

2 8«T>5":>- JCft^$n< iM{t7}t-M 

2 4«jiiffi*s (E^ii-T) <Dtihti\zikm.^n. 
^j^^-;!/^ 1 3 ostxi 3 2(Djiiis«e«, ^n-en, 

3 OSl/^i 3 2«, jMWFBARTU'f 1 0 

\mmy^)v^ 1 3 0 <r>-mn^m.it^mi)^. gmpBA 4o 
R T K 1 0 4 ^^ti^m^my^ )v^iz2 <nm^^ 
^m^^y^ji^i 3 2(om.mmm^m.± 
^m*^. mmmmy-oi^ 1 3 0 (Dmrnwrnzmu^^ 

[0 0 3 2] ij^cfc, mm^my 1 3 0 <Dmmiz-o 
^^xm.m-r^, mmmmy^ jv^it. ji«FBAR7i/ 
1 0 2^m^Tm^-snxi^^, inmpBARTi/'i' 
io2tt, U'f-mM^^mf&r^^vizmwi^nrzW.^i 

FBARlOl, 1 0 3, 1 0 5 i^J-SlFB AR 1 0 

7. 1 0 9i:«:«B;lTfl}fiKSnTt,i-5, ia5«FBAR« 50 
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jai{t#-h 1 2 4iiT>y^i- • h 1 2 8 iKDf^lzm. 

mizi^m-^nmD. ^^-ssfbar i o 7«, r-xt 

it^JFBAR 1 0 3&DJit^JFBAR 1 0 

FBARlOl, 1 0 3, 1 0 5. 1 0 7. 1 0 9 

"f-mm^izioif^^mmt. ^i^mMizii^xmmuhox 

iifS.^-^. F BAR7K 1 0 2 tr*3VJT. 10CDtt?UF 

BARt 1 -r^cD^^F B AR tx^n^enmjs.^n^:^ 

© CO ic & 0^ 1 « it F B A R X 1 -r? 0 8S F B A R 

3 0«)filfa©7-c;i/^!|#ttSlXi@|«FBARTU-f 1 0 

2 &^fie-rS(@^©FBARCD!tt14fri-3Tft*-5<, M 
A^i. ffiiiCtt, it{t#J^7^'Jl/>5'«FBAR 1 0 5CD 

[0 0 3 3] mz. ^m^my^)v^ i 3 2(Dmmiz-o 

f^^xmmr^. ^m^my-< ji^ i 3 2ii. s«fba 

RTU-r 1 0 4 5ril^T^figSnTI/i-5„ SffFBAR 

TU'-f 1 0 4«, ts&^-^(H]ss^j^fiE-r^j;^(csi^3n 

fciS^iJFBAR 1 1 1 , 113. 1 1 5 iriJ-SSFBAR 

121. 123. 125. 1 2 7 t^m^xm^^nx 

e^JFBAR^. 7>9-r ■ ^—h 1 2 8A^iE>m 
PS© 9 0° ^fflggl 3 4C0«gBt§fi5}?-hl 2 6i:© 
WlCit^J»C«i^StlT(/>€., ^BSFBAR 1 2 1«, 7 
-Xia^JFB AR 1 1 lRZST>^i- • yfi— M 2 8 
f)^Smm(D9 0' ^ffiggl 3 4©j^gg|5C9rBl©y-H<h® 
rBllC«igE$nTti.5. iJ-KFBARl 2 3«7-Xtiit 
JIJFBAR 1 1 1 ROCit^iJF BAR 1 1 3HW/— 

(Dmizmm-^nx^io. ^^-ssfbar 1 2 s^T-xt 

il^iJFBAR 1 1 3SO:ii:a?iJFBAR 1 1 SFplCOy— H 
i:<^)ft^C«igESnT*5D, ^i-SSFBAR 1 2 7«T— X 

tBMFBAR 1 1 5RZf^m^-h 1 2 6(Dm(Oy- 

\^t(Dm\zmm-^nx\.^^, vtzti^-ox. mm<Dm(om 

FBARlll. 113. 115. 121. 12 

3. 12 5, i2 7«, 3 i/2m<D^^mmm^mii^v 

Ti^s. L^-^L. m^mjs\mzidi,f^^mt:$imMizt 

^(DWiitSiimmy ^ 1 3 2<Dmm(Dy^)i^^^ 

&tXS«FBARTl'-f 1 0 4S:«|fig-r^fi^OFBA 

RCDlttStCdcoT^S^. 

[0 0 3 4] 9 0° ^m^i 3 4ti^xm^^^(D\zmv 

S^ffi8Sl34tt, mf-f >^^i7:J^sarn>5^>-y-XttA 

[0 0 3 5] -f-n-s^n. mm^my^jv^ i 3 o&txs 
m^my-ov^ 1 3 2<Dma«7-c;i'iS'!|#tt*st#^,ti-& 

J;5{CFBARTU'f 1 0 2mSl 0 4CD|SfH£:ff ^fc 

fe. %mm\t.. t}Uy:tJV-7m- Or^xhu-a/ ■ \f: 

U-'vi^WHP EEsofCorp. tCj;oTSS^^n 
TC^SV-f i^P-i^i-:/ • -xif-O • i^X^A (MD 
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5) (Microwave Design System (MDS) , release 7.0(199 

6) ) tn^ffn^mBScov-r i7pfeigti-->5 3.i — ^^m 

mi^fzo #FB ARTl^-f <75<1^<DF B ARtt. 01 

(b) izm-rmsE^nrz/'^'$'—u-x-/'^> - ^-a^m 

SS(Butterworth-VanDyke circuit) ^m^^X'^'fMt-^ 

ntzo droistf-vsn-ix- ^'tt, mm^mmitx^. fb 

AR7I/-ri 0 2, 1 0 40-^n-€'n(3*5tt'SFBAR 

Tco mm^lit. #iaW->5:xU-^?:ffll'iT#FBAR 
(DIEm^mm7.^yi7 mi (a) tC^^6 2T^-r) 

yylM^>-:^U yi><D-77.'jy h "1 yi? (Mathsoft. In 
c.) lC<i;oTaR^$nTl^i-&V7. • ^-V- K8 (Math 

cad 8) \zmWLt^$)K>. 1 9 6 4^(3-^-3 — 

1 . 1 A^j (PHYSICAL ACOUSTICS PRINCIPLES AND ME 

THODS, Vol. lA. pp. 239-247. Academic Press. New York (19 
64)) fctst^xy;:/'; 3. • tf— • -^y > (w. p. Mas 

on) fttCioT^tft^tlfc^r^Jl'S:'^— XfcUfc.fe© 
[0 0 3 6] CDMA PCS^Mc^MS^^ggl 0 0 

(Dmm^^y -ov^ i 3 ocnrSxmcDy ^ )v^i^i&f)m^ 

fztb. jUmPBARTU-'f 1 0 2Sr^fiK-r-5iS^JFBA 
R 1 0 1~1 0 5tt^TlRjD*lg)liS©:*<iA^c:i:*^* 
WfgT^O. :«-g&FBAR 1 0 7RZfl 0 9«S:^i:fc 

F B A R CD*li^}S^|Stt5i-gS F B A R (D^Mm^^^ 

[0 0 3 7] ^r<Dm.mFBARf}^mv^m^^w^m 

X. ^TCD5^SSFBAR75^WJFBAR©^^Ji)^&^i: 
|5|-*«)li6l^*«ATUi-2)jg|ffiFBART 
b-r 1 0 2lc<J;-:)Ttf e.n?>7^;P3'!Hptti:ttSf=i:-52l 
m^m.y^J\^^ 1 3 0<D7^';l'^'it*i475tffi^tCj;oT« 
!e>S(c;a:^«^feS'2). jiftFBAR7U-r' 

n^^i UT 2 ■D&.±<Dmt3:^^mmmwii^^-r^ f b 

A R ^mXXmfSi-t^ Z. t*ipJ^T?$)-5„ 
[0 0 3 8] ^m^iS^^'JU^ 1 3 2{zm^^^tl^FB 

AR7W 1 0 4«, ±Tmcpimmmikt:mx^m.^i 

FBARi, i^Tit^iiFBARCO^ajljfelStttSTS: 

|Wi-^tlg;^&ic^l»AS:«-gSFBAR tSr(it;tT« 
figr-SC tfeBJtg-Cfe-S). L*^L. CDMA PCSg 

0 oro«-&. ^m^m.y^)u^ 132 
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^m%\t^^WL'&t:^^z.hif"^^mzf^^. Vtzm-o 

m^^y^jii' 1 3 0 (D^mm^mmmf^J^D ht^no 

m^F BARA^±rmci^mmm^^mx. »^f 

i^mmm^^mx^^mFBAR7u-i 1 0 4(D^mm 
m\zmr^^^sf¥^mfz-r(D\mmx!b?>o 

[0 0 3 9] S{f FBARTl/-f 1 0 4tC*3ViT, CD 

10 MA p sc^m(D^m^^y-^ jv^ I 3 2timm.<Dy 
■<)i^i$'!^mmi>ti^^f>\z-r^fzsb\z. ±t(d^9^f 
BAR*i, mci^mmikik'^mx^t>ifx'itf3:^^ti^, m 
^ij F B A R tt^Tiwj c^mmm^'^mx^ c t/OMtST- 
mm-rm-i, §fiFBAR7i/-i'*«fiE-r^FB 

SdiiA^M^UVi. JS-&{C<kt5T«, §«FBAR7U 
*^fig-r* F B ARj!ii^TS;5:S*|g^S^SS:«;^S 

z.thoimx$>^. 

[0 0 4 0] Sff FBARTU-f 1 0 

20 4®it?'JFBAR 1 1 1, 113. llSW^Ji^SE^ 

1 3 2©!|#tt^'f >^-'J->^T^fciie), 
SHIFBARTl^'f 1 0 2©il?iJFBAR 1 0 1. 10 

3, 1 0 5(D^mm}&^.i:D%m8 OUHzm^K 

[0 0 4 1 ] ftiaic/cCoT, -^mtiiimm±\zmi^^ 

n?tU< -rPTj^WtSaSS^F B ARS:«i^-&*ttF B AR 
TU"f TjtStjftStlTtiS. jilfiFBARTL'-f 1 0 2& 
tK§{f F BAR71/-1' 1 0 4 t I^T. COd; 5;5:*fiF 
B AR7U-1'S:fflViS;ii:lCj;-:3T> Hi^T/h^ l/^iMS 

30 ^mmi 0 o(Dm^Ammt^mizri^. m3 (.a) r 

urns (b) \i. FBARTl^-f 1 0 2&t^l 0 4{C.£> 

St S J; 5 SlHl8§€: J^^KT ^ J: -5 iCffiSftiBg 
^nfceoOFBAR 7 2, 73, 74, 75, 76, 
7 7^(ix.T^fiKSn^FBAR7K 7 0 i&^T18jfi 
^■ra&S. 01 (a) (C^-r*— FBAR5 Otl^«l 

(c, jias7 8 Atv-u 3>s^8 2±ic}g^$nfc':7i 

;i/8 0©±tC, ^©ra^Tffi^tlTI/i-l)., Ii1i8 3, 8 

4, 8 5. 8 6. 8 7 Ammmmm<Dmm^ ^mmo:>^ 
^izms^nx^^-^^. 0 3 (a) tssi^-e^snfcmffi 

lEMsnxti-s. F B AR\f^mnm(Dm&mm<Dmmti^ 

mf3i^tZ.^\zmsSc,-^n^, mXit, FBAR72«tt 

ffis 3Rzfmm8 8tfimfji?>tz.^\zm^-^nx\i^^. 
[0 0 4 2] *^8 2 \zmm-^nrzm~03i)i8 oizm 

-r^ifjiTSf^eifeiUT. *ffi(CFB.AR7 2~7 7© 

^-n^n{ii-^-rocDit»'^?x;i/$:}^^s-rsi:. fba 
R tt-?-n-en<i'ir © -i; X ;kd ± fc ffi b n-5 ^1 1 

F B AR(D^-n'en{ceSiJO'5x;l/^^lt.5 :i i:tCj;-3 
T, FBAR<DQ;<>Sii5</j:0. {tffi't±*^[6]±-r-5. 
50 [0 0 4 31 FBAR 7 2~7 7©-€-tl-€^n®«lBS**tS 



11 

^-es^^nTt^So m 3 iz^-TF BAR (D^nmmt. 

*nTt/ii>*ll!|#fPtB^II 09/282, 082 ^^ffi 

iZnEm-^tlT^^^^^olZ. URgECO F B A R 

ARTl^-f 7 0 ^^^r-SFBAR^, — ^(C, BII;5S 
[0 0 4 4] ii«?jO. 8 5p;^mmT. ffSO. 1 4mm© 

-> u n >sts±ic«f^$ n^m?« F B A R y u-r t,^ 

T. ^n-e'tliHS^^gl 100«FBAR7U-fl02 

[0 0 4 5] FBARTU-f 1 0 2B:tXFBAR7H' 
1 0 4$r«|pg-rS<@SiJFBAROT!H5Fi4tt. JI«gWff$ 
MC/ffC F B A R ©«®<7)H«&Z^J¥S IC J; o TS^S -&0 
««J;1«, maFBARTl^'f 7 0<D«^, FBAR7 2 
<D^mt, ffilt»7 8©IPS, «ffi8 3 tmffiS 8 

[0 0 4 6] FBARTU-Y 7 OSrfllfig-r-SFBAR 
tt?)FB ARW-en-^-'ncO^ffiilS^tt. FBARO^ 

[0 0 4 7] ±x<Dm.mFBARA^mc^mmmw^'S:m 

^UT, ^T(D^8SFBAR;^i|Bli;*tilli^ 

iSc^M^*^^^©*®!^ is^Tim^ij F B A R (D^mmm 

Schi^mfi^. FBARTU'f 1 0 2&t/l 0 4WIISS 
LTffltie.n-5mfBFB ARTl^-f 7 0 (D^MM 
^j>;^j:< tfe 1 t:'(D«ffi*i:9■SSFBAR®^^J^;-r 
^ mffi J: 0 fe/P < 7i -5 J: (c^i-ifS F B A R ^Sif^T •& c: 
a:tCJ:-DT> i}-8SFBARCD*ffi^iS[ia:*iii;^JFBAR 
W*Si^«iS(::?*L.Ti£T-r^o ^TcDifi^iJF B AR*t 
-^-UT, ^TcD^SSFBARtJ^ 
|pI i;*ffi/liK^S:<i;l*^:3-€-0*ig/^felS*^it:?iJF b a 
R<0*ffiJl&ScittSfj:<5. »fflFBARTU"f ©Sf^ 
tC£<^i:$n?.7^n-lrXH. ^TWF B AR*^|W|i;#tig 

jiiSic$rffi;t?,*fiF B ART L-r ©saf^^i^^^^a:$n 

[0 0 4 8] FBAR*t, ^<*:tLT, CDMA PC 

S^BWj|IS^^§§(Ifflt.i6n^^ftFBARTU-r 1 
0 4 J; -5 {c, 3 ':>^J.±(DPim.mM^m^ 

SFBARTU-f 1 0 2^XSl 0 4 f, 
n^FBAR7U-r 7 OCD^Jg^tlTtt, FBAR©« 

«8 «S;it ^ *igii «fc « ^ t ^£;-r * ^ ^ $ ^ 

«X.Tli-5. ^-BOm^FBARTU-fiSif^fi^WSrfflVi 
T. m«i*i^«:tLT3-:3et±OS?a:-&JP^?&<iiA, T 
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1/^ F B AR©Sct?*J$:-r^^cDP$ 

CDMA P C S gecoj|IS:^^§gf:*5 
tt^SifFBARTU'f 1 0 4 <i:LTffll>e>n-5)»«F 

B A R T U"f (j)mMmm^m^/^r^ r t 

Lj&^b. CCOck^tCbTSffi FBARTlz-l-^Sf^-r^ 
t. iM^^mggl 0 0«< 2^«FBARy Ix-r 1 0 2 
&U:i0 4<i:9 0° ^fflggl 3 4;ftt*^e.<«fi£^n'5® 
T. 3ISW«§gl 0 0®-tJ--fX*««/hRS{C«)x.^n-5, 

10 rm^m-v$)^. ifmmmm\-x. m2\z^-tmmi^m\z 

ItfeiT^i:. ^OSffF B ART U-f 2 

0 4«, ^BO««FBARTH'SSf^SW$rffltiTfi 

0«, CDMA PC S^a(73i^§^m#ff<i:LTCD?iJffl 

F BART K 2 0 2Sa^S(lFBARTU'f 2 0 4 

ARh. ±TA^. mmFBARco^mm^^hii^fji 
mc)^mmm^=^m^^^^FBARii^m^T^ 

20 n-e'n^fig^tlTliS. C:tlfC<t-:3T. FBAR*i^#: 

tvTz-zxD^mmi&wfziifVA^m^x^^fjii^^MmFB 

AR€:, FBARTK 2 0 2&t;C2 0 4©-?-tl^*n<»: 
bTffll/i-5vlt*tBl^lC;5:S. el's bfc^fiSF BART 
U-ft*. FBAR€)±T*i|^i;*ig^iSiic$#;lTtiS 

FBARTl/'r*Sf^T?)fcJ6C0>'D-tXtlt'<T, ?S 

$ e t ^ t' ^ t> e. ;s 1/ ^ p -k 7. cfc o T Kftr ■& CI 

i:*«nI*gT**„ ^2S:JJt04 taffl-r^SK^J-tC^I^- 
[0 0 4 9] m^mm^ 2 o o mm^^- m 2 4 . 
30 ^m^^-h 1 2 eRiST^y^^ • yfi-h 1 2 8^m^rc 

3:^-Y-mm-^$>r). 90° ^ffiggl3 4, j§mFBA 

RTU'f 2 0 2 ^^T^mm^my 4 2 3 o&u^ 

ffiFBARTIz-r 2 0 4 ^-^tsSim^^y ^ 2 3 2 

my^}ii'^ifhxT>y^-r • ^—h 1 2 8(c:isi^$n 

Tt^^S. T>5^:J- • 3j^-M 2 8«. il^mfiKS:;^?:^ 9 

0° ^m^RU^immy^)i'^^i!f\.T^m^-hi 
[0 0 5 0] pcs^e. ±)iymmx\tmoymmys 

40 mSS{CfflVi?)n-5«^, 0 2 (CS^TfeOtlSlilOlelSS 
mmzi=\.^X. xkSi^mi§2 0 0(DT>y'-r'7j^-hl 
2 8\tT>y'i- m^it-f) \zmt^^tl. iUffijJ^-hl 

M 2 6«, §m« (DA:^(rggg$n-2)o 
««7 ^' 2 3 0 2 3 2 

{t«s:ipiiis-e--5 z. iif)tis!mr£^mm^(Dmmmmm^ 
<p'biz-r^. m^<Dm<Dm'^. ^my^ji^2 3 0RU 
2 3 2 mm^my -<)v^23o <DMmmm.±^i$. 

50 tiK ^m^i$.y-()Vi'2 3 2<Dmjmi$.t.-&ts.*3. §{t 
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[0 0 5 1 ] 'Jk\z. ^m^mv ^ 2 3 2\z-D^^-cm. 
m-t^, ^m^mv ^ jV'^^t. §mFBARTU"f2o 
4 , mm^-i ^241, 243 Ru^^mm^ 

yy^iSfZSl, 2 3 3, 2 3 5, 2 3 7 ^m^i-T^^fSc, 

•r^j:o\zmf^-^tirz.AmFBAR2 1 1. 213, 2 

1 5 ^i-SSF B AR 2 2 1 , 2 2 3, 2 2 5, 2 2 7 

t^eATfitfig^nTi^iSo mmm&]-r>y^^ 2 4 lo 

1. ii;3?ilFBAR2 1 1, 2 13. 2 1 5RZSm^<m^ 
'iyyf7^2A3\t. 7>7-^ '•^—hl2Bfi^ibm^ 
CO 9 0 ° ^fflgg 1 3 4 (Dt^mt^mTf^- M 2 6 tWPa^ 
l'lS^iJ<Cjgi^$nTl^-5„ ^J-S§F BAR 2 2 1 RU^^ 

«ii<>:$^^^2 3 itt, 7--xt.m.mmf^^>y^9 

1 4 ISt/Ctt^UFBAR 2 11 WCOy — h'tO^^fCjlL^J 

tClgSgl^nTti^. 5i-SSFBAR 2 2 3B:tA'^3'gSMIi-1' 
>y^'3' 2 3 3«. 7-;^<i:ii:?iJFBAR2 1 lS:Z/2 

1 3raoy-Ki:<DrBiicit?ij(c«igg$nTVi«.. ^j-bsf 

BAR 2 2 SSZ^^j-BSaSb-f >3^i/iS'2 3 5«, T->C 20 
iiSe^JFBAR 2 1 3mS2 1 5 PbICD 7 - H t ro^lfCil 
^JtCgE^^nrU^. B AR 2 2 7 RZS^^m^ 

^y^i7i'2 3 7\t. T-X<hit?iJFBAR2 1 5St/^ 

mm^-^ >y i7 ^ 2 AZTSi(oy- \i h<Dm\z\M.m\zm 
m^tix^^^, vfzt^-DX. m4(Dm^. fbarruc 

«gt)'f>y^^tt. 3 l/2S;g&TSiIiIg§=£;^TJ:-5{X« 

m-i. ^m^my'<)v^2Z2(Dmm<Dy^)V9m'{^. 

§«FBARTW-f 2 0 4$:«fiE-r-g><aSiJFBAR(D!|# 30 
14StX«aj-f > ^ i7 ^ ck o Tgii * ^ , 

[0 0 5 2] F B ARTU'T 2 0 4(;5«^. it?^iiFBA 

R2 1 1, 2 13, 2 1 5«, ±xw\\:nmnmwi^m 

ii-SSF BAR 2 2 1 . 2 2 3. 2 2 5, 2 2 7 (i. 

±xm\:^piWLmwL^^mxxu^, 04©«^, is^f 

BARro*Jgi^2K»«, :^SSFBARCO*tglMjS^<i;0 
«s93%i§Jl.i, S3 (a) SO^S3 (b) {C^-r«aFB 
ARTU'f 7 0 i;|Hl^©««FBARTU-f FBA 
R2 0 4iLTfflt,ie.nS«^> *SJig&icOiitt, ^■ 
ne»Ma*ii*D$1t-5fca6lC:JJ-SSFB ARCOS^fclt 40 
tcii JD^P ^*tl* ^5 -^^ iiunx 'ry:f\Z^-:)Xn^n 

•5. 

[0 0 5 3] FBARTU-f 2 0 4TS%-r<t^(C, ifi^ij 

FBAR2 11. 2 13. 2 \ b (D l-Dlzmm^nU^^ 
:a-gSF B AR 2 2 1 , 2 2 3, 2 2 5, 2 2 7 OS® 

-O^'i'^S' 2 3 1 , 2 3 3, 2 3 5, 2 3 7 tt, ^n-?-* 
n, ^3-8&F B AR 2 2 1 , 2 2 3. 2 2 5, 2 2 7 i:it 

m\zmmt^z.iimuim\zfs.^. 50 



[0 0 5 4] 0 1 (b) (C^-rFBAR«^IE$n^cy\* 

■DX^ti^^^o\Z. «li-r >yi7rS'$:FBAR<0)S^CD 

l^fCit?iJ(C»i!^-r§Clt(Cj;oT, Mift-f 

F B A R O^lslJW'f >^i7 ^7 >X L„&t;»SS+ ^ 

9y7.c^(Dmi5\zi^\.xm.mzt^^. ^mm-fy^i^ 

^yXiZ\t2'D(D^rz^^J}m. -tUt)^. FBARCOiS 

^i*tii^iS^S:S:t)-r*McfiT$-ta-sai«t, m.mm.m^ 

A R cDM^litfiii&Scfc*H^T < t>-r*>;^iiKS 

[0 0 5 5] Mtb'f >y^3'2 3 1, 2 3 3, 2 3 5. 

2 3 7 l/^T, ^m^!^y^ 2 3 2 ^mfS/t^ F 
BAR221, 223, 225, 2 2 7 ©it?il#^Jgj^?^ 
^^a^j:-5.»-r-3ii;TS-&-i>t, FBARTU-f204 
J::*tt'5^T©it5iJFBARAS, 

X.> FBARTU-rtCiDttS^TCO^i-SSFBAR*^, |^ 
-5. 

[0 0 5 6] iiSPItt^i^tiitt. lfSb-1'>yi7 3'>X<»:^ 
$ti-5 (additional null). Mib-I' >iS^i7^>X05ffi 

fiilfe^^ffl{C:fet.iTge^J-W{X 5 0 d B ^S^^M*^ 

[0 0 5 7] ifBO^T^^W^b^y-^Utt, M§«glgg2 0 
O^^rx^VfbU, FBAR7U-f 2 0 4$«|fig-r5FB 

A R 75t, 2 o © * *tg/^jS^7t*lt b X. T i ;^ 1/ i 

(cfeTS^A^t)?,^, ^m^^y 'OV'S' 2 3 2\,z^ (Dmm.<r> 
y^)ii$'mi±^wm-r^m^-iyy^^2 3i, 23 

3, 235. 237, 241. 2 4 3 «ttS:8^5£-rSfe 

ifetxfijfflsnso s4ro«-&. m&]^yyi7^(r>'iyy 

^^>7.«. 2~5 nH(0iSHf*3Tab?). :in«. 

0 n H 5 F B A R (D^t* W-l" > ^^i' 5' > X L mJC It 

K(D*^^-f >yi7^S:fiJfflbTt). FBARc^m^lJ^^S 

coQA^^mizi^it-t^^tmii,^, 

[0 0 5 81 IffMiZit. ^i^^mm^ y^^ ^231, 

2 3 3, 2 3 5. 2 3 7<r>^n-fn<D^yyi7^y7. 

yy'-^yif-'7'i^(D^y^^^yx. m%>i^y:f-^ 
yyi7^<D^y^if^yxR.x^FBAR7u^ 202R 
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rXFBAR7U'-f 2 0 4*s3i§^ift§g2 0 o^mmT^ 

•r-S ^etC, FBAR7K204 

^>X\t. mnmW}-^ >^i^^>X2 4 1RZS2 4 3a:> 

[0 0 5 9] ±f2C0J;5tc:. m4C0m-^. SffFBAR 
2 0 4CDil:^?iJFBAR2 1 1, 2 13, 2 15© 

^mmmmt, ±^<Dmm^my ^ ji^s^ i 3 o&t/s^t 

^m.y^ji'^ 1 3 2©!|t'i4s-f >*'-u-y-r§fc*, 

illff FBARTl/-r 1 0 2CDil:^]FBAR 1 0 1 , 10 
3, 1 0 5(Di^mmm^J^Dm8 OUHzm^K 
[0 0 6 0] ^T®ffl^t;fetiT, ^m^i$.y-<)l^2 
3 2JC. Mgfj-f >5^^^ 2 3 1, 233, 235, 23 
7 . 2 4 1, 2 4 3 ro^T*^'-&*nT^i-g)£vSttfj:ti. 

iZ. ^)-!SFBAR©iJ>?5:< tt)lC5*«iEST-X{C»ii^ 

[0 0 6 1] mm^my -ov^ 2 3 otc-DViTUi 

nit. miE^my-<}ii$' 2 3 0 tLx. m2\izm-rmm 
^my^)Vif 13 0 t.m\:^^my^)v*i'^mm-r^z.iz 

t^'^m \Zti.^, +5j-;^Cii!$©Q$r«i;lfcFBAR mm 

^, mm^my^ )v^tvx. m4\z7i^■mots.^^m 

ilif FBARTV-r«. ^T^lElS&S:J^SE-r^=te)tCj^ 
^$nfca3'lJFBAR 2 0 1, 2 0 3, 2 0 5 tr^-SSF 
BAR2 0 7, 2 0 9 i:Sr«BATr«Sfig$nTliS, iS?iJ 
FBAR201, 203, 205 tt. iHMJi^— h 1 2 4 

i:7>-T-± • j)^-h 1 2 s t.(r>m\zm.mzmm.-^n^o 

^i-KFBAR2 0 7 &Z>'»g&«l!)-f >^i7:$'2 4 1 
7— Xtifi^JFBAR 2 0 1SC;C2 0 3ia®y— Ht<D 
FslfCiS^rtJtCj^^Sn^. 5i-g§F B AR 2 0 9&i;f^i-S§*f 
Sd-f >y^^2 4 3H, T-Xte^JFBAR 2 0 3B: 

i;c2 0 5^i©y-H<i:©Ktci»?ij>cSiii^sn?). b^c*« 

[0 0 6 2] ^' 2 3 0 (Om^m^mzio 

i-f^mmt. :^nmizt-oxmm-vitfi^K -ss^mii^ti 
^±m(DmRU^&(Dmt. ms^my^)i'^o)mm<D 

y-OV^^'aiL. §{f FBAR7K 2 0 2$:^^-r-5)<B 
>!r O F B A R 0!t#tt&t/fflSb -f > i7 37 0i|ttt cfc o T 

sis-s. nM\z\^. mmy ^ )V'5'\t.umTB AR2 0 5 



16 



10 



20 



30 



40 



50 



[0 0 6 3] mm^i$.y 2 3 o©7^';^^^t#tt^c 

[0 0 6 4] «Sb'r>:5^i7^'<i:ill{f««7^;P3'2 3 0 
©5i-SSFBAR 2 0 7 5:2/ 2 0 9 ©-g-n^'nt^ifi^JS 

AR 1 0 TBcXfl 0 9(7)*ii7— XSS?S2 4 5 ^it^ijtc 

x^mmr^^iiiz^'ox. mn^m.y ^ )v^<Dmi$..ii 

^J-gSFBAR^WllC^g^^n^i, Si^ckDi^tifigii- 
[0 0 6 5] 04fC^-ri@l§^«l§S2 0 OOT'P h^-l* 

M 2 8 ii(ofi\(DWxm^tiK mm^m(D^m^\zt>rz 

oT3 dB^j^Tabofc. itflTl^-h 1 2 4*^e>S«j}^ 
-h 1 2 6 S-ec05i-fB«. j|l«^«W;*:SP^i't'tefe-:3T 
SOdBSrja;^, Sm«i^lC*DfcoT4 6 d BSriS^L 

[0 0 6 6] itl§^«|gg2 0 OSflifigf 
)V^2 3 0&r;t2 3 2«, m.m^^\Zt>ti^X2Uy h 

[0 0 6 7] ^^^^tCil-Syp h:$''f :/CDFBAR<£^ 
— XfcbfciitS^lftggtt, (A Miniaturized Dielectric 

Mpnoblock Duplexer for 1.9 GHz Band PCS Tlelephon 
e System, 96 lEICE, no. 349 (CPMG 960103) , pp55-60 (199 
6))lc*Dt,iT. "r-^ - • ^tiy&. 7^^- • \y>'^5"Bc. 
JSt-Xf-X-y^^ • -^y^E hK (T. Okada. T. Tsuj iguchi, and H. 
Matumoto) {citjT^Ui^tlfcCDMA P C S <D 1 9 

0 oMHz-t^^yi^^m^izx^m^mm^cDitmcD 

« F B A R Sr'^-T. \Z bfcjiS«)SISgO/1 v ^r->?^ft 

Ji^Smmx Smmx 2mmT*D< \^tz.tfi-oX. 
D i-iS''1--7'®FBAR^^-X(CLfciillS^^§g©#:W 
«, ±IB-fe^5-.yi'j@IS^ifeg§W*^l/l 4{c:;5:^« J: 
^mms.Z.b.l-t. hi^-f :/'0)FBARS:'^— 
7tjMS«mg§©;gi$75^, -tr^s -y^i^illSW^glcD^tii/ 

3(C;:t^05T?, FBARSr'^-XtCLfejMS^gitiH. 
■fctt^yj > MHlS&*«(c*Jl>T«t>ii5$©ii5lin >Jlt 
— ^> hT«!&litVi'5X^Ta&-5. dtltt, PCSg 

[0 0 6 8] SAWiHS^^ggtt, *^9^tCj;Syp h 
^-f 7'© F B AR ^E'^-XtC bfcilS^^SgtS^I^ U 

•y-'rx^«ATt.i^*s. sAwti#iT-tt, s^*, cdm 

APCSCD2 OMHz«a«i®©P-;U • 
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[0 0 6 9] *^BJ{CJ;^FBAR^-7.<7)iIS«m§§ 
Ttt, -^-n-^-'ncO F B AR T SlSfi^t" -5 F BAR CO 

<DW^-f yii-^yxit. -)ast::5 0 5 0Q lo 

CD!|t14-f >tf— y>7.fc-&*DltTg«FBARTU'r 2 

0 4<&igtf-r*:i<i:tCctoT, ^m^j^-hi 2 6^zmm 

bfc5i-gSFB AR 2 2 7co-y-'f 5j-SSFBAR2 2 

3&r/2 2 5 J;DA^;^SD'h$<7'j:0. 9 0° {4t§g§ 1 3 
4tc:|^j* Ufe^i-SSF BAR 2 2 1 ®-y--rX7!)^\ »8S 2 2 
3&t;f2 2 5 J;D/hS<^-&, ^J-8SF B AR 2 2 7 tt, 
^©•ti-'f X*^ /Jx $<;i5:-5iIi{Cj;oT, Q 0 CD F B 
AR j^lO'bt)^UiOiS.<tl^. FEAR 2 2 7 OQd^'ffiT 

•rst. S«««:7^';i.i5'2 3 2(D7^;u^'«fi4*^'^^<b 

-r^). 20 

[0 0 7 0] 0 5«, *^HJ»m3a)|ligJgMlr'^5iM 
S^m^3 0 O^r^-THSSS-Cfe^. 

§(t«igE7^;W^3 3 2«. 5 CQOf^tt-Olf- 
y>X*ffi;tTti-5*t. SffiF B ARTU'f 3 0 4CD^i- 
SSFBAR 3 3 7«. it-f XSiZ>'Q*^'5i-S§F B A R 2 3 
3SO:2 3 5 t|B|#CD^^g*^<ixT«fiKSnT(/i 

m3Rrfm4^z^■rmSi^m^<Dm^mm^zn^i:-'r 

^m5\zvi-rms:mmm3 0 o<Dmi$.^mit. mcm?M 

BSf-g). 30 

[0 0 7 1] jiis^ife§§3 0 o©»-&. ^i-is-f >fcf-y 

>Xtt, FBAR 2 2 7 iiat^lWILJtCi^rcn, Qtt> m 
— F B AR«*q2{g(©af<^^:ffiA-5 2^(7)F B AR 3 5 

i&o;3 5 3(Dmnm^^mmi^x^m-^nx^^^o u 

it*ioT, FBAR 3 5 ISiyfS 5 3«. Mia*«FBA 

R 2 2 3J^O:2 2 5(D2fgT$)D. Q « ^fo -r? i: < 
^. i^mtLT^ m3©*SSJ^^T'^^5 OQWWtti' 
>tf-y>X€:ffi;^fcjll^^mgg3 0 Ott, 112©*;^ 

}g^-e*^ 5 0 Q(o<^^'i>\i-'$r>x^m^rcm^m 

FBAR 3 5 l&i;C3 5 SWia^m^igHS, m— FBAR 

2 2 7C0 4fSCD«:^{tW^S. 

[0 0 7 2] m^mm^3 oocoy^jv^^w^oi^^tj. 

•SefeStt, m-/hBD?*FBARTH?5:<, iS?imfie^?^£ 
T 2 0(D F B A R 3 5 5 357SrFBAR32 1(i: 

[0 0 7 3] iS?iJ{C^,1§g$nfcFBAR 3 5 1RXS3 5 

3 tF BAR 3 5 S&D^S 5 7 ttt, ±ia©J:5l3®W 

yiJfCSig^Snfc F B AR tC J; o Xiii^mfSi-i > t-^ >X 50 
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^m'^n^m-^izu, fbars 5 istxs 5 sa, m 

fi?>mmzr^:iLA^o]mx&^o utj^l. fbarcd 

-enit^ifcjgi^snfc 3 -20 f b a r j;o rstrsiA 

f>n'5m-FBAR©S«3«OEfi€rffix.^, iS^iJJC 
ig^^nfe3 0(7)FBAR^ffll,iSC:a:JCJ;t>T. QS: 
^ ^ (CiiSis!) -5 d t RitgT-S -5 . 
[0 0 74] FBAR7Kj!>«, FBAR®«S©— ;5 

A RXliF B A R ^;l/--/®*tgll«^*^'^^Sn-5« 
flF B ART l^-f lCJ:-:3T|IM^tl-5>*S£jgSIJroti 
T, *:%?g<D»iigSrfTt?T#;'5:*i, CI n«*»?g tC i: o 
Ta^-ett;S:l/^„ ±l2cOJ;p«C. F B ARW^^SHife^ 

* ^ . X ^ >y ^7 © S^'J: ^ W J; -3 T #3755-?- n-?-*nS 
U^fzlsb. EE«*JiSX3^-yi'©«*#^IP$«, X^' 

^ft#j¥^ t mm(Dm^^<Dm^in^m-^^ f b a r ©« 

31WJl$i:ttS7'i:^o F B ARwm^CD— :;^X«f^:&CC) 
m^U^m^^^W.-r^t. FBAR(DJBE«^tS§§X^ 
€rJP^F, bfcd^oT, FBARW^iij^St 

itmm<Dm-^Rz^mm^m<Dm-:^'^^^t^^i:iz^-z, 
xmm(Dm^i4^m^=s:^^t^:iti!i^mx'&^, l 

rcPr>X. m^it, FBARTU-'f 2 0 2CD^}'8SFB A 
R*^/5K-rS*l»FBARTU-Y 7 OCDFBARti. ^ 
T|sID;#$^1i;l^Cli:*^*pIflgT*0. FBAR7U-f 
2 0 2 W5J-8SFBAR^&«|j^-rS*f<FBAR7U"f 7 
OWFB ARCDliffiH. ±X. il^iJF BAR 

■So «#tLT, FBAR7K 2 0 2©ii;>?iJFBAR 
Srli^-r S*f«FBAR 7 0 OF B ARW^ffiStKF B 

ARTW-f 2 0 2©;«-SgFBARS:;PpgT^*«FBA 
R 7 OCOFBARCC»«®^, |W|^o;¥^(DS/j:-5)®ffi$t 

BftBTa&S, a^JFBAR<cm«B®mffi*J?sjC*5tt^^ 

ma. ^^FBAR(Dmm<Dmm^wzi=»^^m^r} 

hi&KU^X'h^^. 

[0 0 7 5] Z.(Dm^\Zj:^X. :^mm<DMu^ti^n 

mmmm^ii^\z^nrzi}i. m^^ntzmm 

mm\zmm.^n^ hoyxitu < . nmo^m^miziii^x 
^m^nfc^mmommp^izidi^^x^m-^'mumm^m 

[0 0 7 6] &.T\z. :^%m(Dmm<Dmmt:^m'r^. 

[0 0 7 7] 1. ^l©#-h< ^2W#-h&ZJi:^ 

3ozH-ht, m5mi(D7fs-htmmm3<D:!)^-ht 
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)ii7^m^m^ (FBAR) ^i^^nxi^^^KD^m 
n^tiAmm/-^)i^i7^^j^mm (fbar) srwr^^ 

[0 0 7 8] 2. HfrfBFBAR*S^n^'n*igJl&iC 
BAR*i, ±T. mIfaia^J^^tC-g-Sn-5BUiBFBAR 

[0 0 7 913. mm^2<Dmmy^ }v^(Dmum^ 

tC-g-^n-SfffieFBAR*^*, ±^*:i:L-T, 20<DSJa:-2) 

[0 0 8 0] 4. m(IBm2«««7^-;U^©mtfB^^ 
t::-g-Stl-&MIEFBAR*«, :^#:i:LT. 3 OK^iODS 20 

[0 0 8 1] 5. mm^2(D^w.y^ )v^<r>mmm^ 

(C-&*nSWIEFBAR*s, 

[0 0 8 2] 6. HufH«^>'-i-;i/3'CDBftf2^Tcr)i!>^j: 

[0 0 8 3] 7. m%'i^2<D^i$.y ^ )v^<Dmmm.n 

STtC^*nSmJtBFBAR7)^\ ^T, |5l C^^tiJlJ^^ 

m%^^2(D^m.y -<)l^(Dm%^^^m^\z^^ 30 
tl<SB«rlEFBAR*«, :^T, Mffilg 2 ;i/^(D 
HulBit^J*^lc-&S n^mrtBF BAR cDmltB^ttBJ^j^^ 

ttiS^c^), |Hii;*aj^fe^$r«^-2)±fe6i2ttroiiis 
[0 0 8 4] 8. fltrfE^i«««7^;i'^B:acwfam 

fBFBAR*t^)-SS=^^^A"i>i5'>XSfii^, WfBMSb-f > 40 

m%£m^-vmms\zmwm 2 <Dmm.y^ )Vif(Dm^^m. 
±Mist.n^mTm(D 1 •D\znmT^mm.^-^. m^^^ 

[0 0 8 5] 9. mm»^m^a:>i-D\z'^^ti^Wim 

FBAR755, ^ICOFBARt, HUlB^K^FBARi 
mm^fi-rm2<DFBARii. &«;^-5±ia2|Bm<^jt 

[0 0 8 6] 10. WffiFBARdS, ^n^*n, 50 
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muk^^^^^ ntiii^my-^jv^(D'pu<i:t>i-o(Dm 

fBJg^{C'g-^n?>HfllBFBAR75t, ±f^tL-T. 200 
[0 0 8 7] 11. SftlSFBAR^t, ^tl^etl. 

m^&.^m^. mm^^y^)v^(D'>fj.<iii,i':)<Dm 

fB*^{C-g-*n-g)m(S3FBAR*^*. ±{^tLX, 3 -^JW 

±(D^fs.^^mm^m.^m^^±?d, i iB«®js§«jm 

[0 0 8 8] 12. SulB FBAR ^tl-^n, *M 
)f ?Stic<^:e^. mFfB»^>'^>il/^cOii^;i£<it 1-Z)©M 

tB*TJc-&insBtrfBFBAR;<it, ^T, mu^^mm 
[0 0 8 9] 13. mm^i$.y -< )Vi'(Dmmm=^(n/p 

■fs.< L%l-o\z. $e>lc. ^ntc-S-sn^mflBFB AR 

[0 0 9 0] 14. mm'm2(DWy^ )v^(Dmmm. 

&€:ttA. mrfB^2(75^^7w';l'5'cDH{rS2^i-!Slg^(c-& 
*tl-5WiBFBAR*i, ^T, msm$^2 (D^^y ^ JVi' 

(Dmimmmm'T-iz^^n^mME.F B ARcDmm^mm^ 

[0 0 9 1] 15. flaiB^i ro«i«7'r;W^7&t5HijfB 

'm2<r>^my-^)i^i)^. ^n^'n, «ige±ti<h^i^TPg 

SZ/HtffB»«TISO-:&*i. H9iam2®««7^';i/^'© 

HtIIB^^±pgS.Z>'BufB«i^TKcot)^-*(ca;^j:0, M 
IB F B A R ;^^'5i-S§4^ /V>:$' >X SrMx., SflsB^f Ib-i' > 
^^f^tfi. HutBUl (D^«7^;i'iS'»WIBSi^±Kg&i!>' 

±K&t>'«i^TKroio(c*tJE£;T^>MjSicT-, BufB^SS 

K.^±IB 1 3 IB^Wilg^^gg. 

[0 0 9 2] 16. m&'miO^^^m. wie^j-ss 

1 •3tr^Sn^BiIfBFBARi:ii;a?'JSr;5ibTVi-5 
±IE1 3|BSfe®il^S^m§§. 

[0 0 9 3] 17. WfB^3-SS5gT«) 1 t5j5t, HaiBm2 
OT^«7^';l'^'©*ff|Bi)-gSm^W10T*S±ISl 6IB 

[0 0 9 4] 18. wiB^j-ss^^wioic-g-^n^Bii 

IHFBAR*i, micOFBARt, HfrlBIS 1 <0 F B A R 
i:iE3?iJ<&^j:Tm2<DFBARt. <£«^5±I3 1 12«© 

[0 0 9 5] 19. t9fB^i^7-(';U^'CDiJ>fj: 
< .h't) l-:3(c:fctt5WfB^J>!S3R^ro2':3tcMt-l)*3lg^ 

1 IB«!iWillg^m§§. 

[0 0 9 6] 2 0. ^my^)\'^tl^. iJ-SSlN^^-i, it 



(12) 

21 

'enf)mm/v\^i^'SiSi)^mm (fbar) s:^tjiiis^ 

[0 0 9 7] 2 1. WIBFBAR*^ ±f^i:VX. 2 

Ho 

[0 0 9 8] 2 2. WIBFBARtS^*. ±i^tLT. 3 

[0 0 9 9] 2 3. HfFlBFB AR;5t. ^T, S^CS* 10 
[0 10 0] 2 4. ttrf3*^roi!^;^< tfc io*«. $ 

^n{c#sti^FBARtit^i^;^£-r«ib'f >:J^ 

i7i5'<|:«A^±f2 2 0fBiS©jg|§^^|§„ 
[0 10 1] 2 5. itFlSFBARd^. ^n-ftl, 

^s^^Srfli-^, Wfaa^ij^^fc-^sn-swisFBAR 
ti^HiiteFBAR^i, mrteia5''i*^{c-&*n^Hii 

SHFBAR©BaSB*Jg^iS»i«S?5:^> iHllJ^^lgjgK 
$!c=S:mX S ±fB 2 4 fa«COj^§^«ig§. 20 

[0102] 26. mm/'^)i^^mi^m^ (.FBA 

R) CD^;^jL< tfe 1 C)*^', te®FBAR,>:*SJliSSSc*^ 
S7a:oTti^, FBAR®*«7U"f t?*.-:?T, |g2© 

mmE.nm<Dmmm2<DMmmizmm^ntz^2(D 

tlffit. WiHm2(7)mffi(D.l-S>7!)tWiamia>« 

R(D.i-D^m^-r^mimmy}^, stifetecDFBARSrjf^ 30 

fiKT €. Wffifi&W«ffi t $ j&tS;^ S F B A R * 

[0 10 3] 2 7. mmmoyF B AR izi^mmm^-f)^ 
mti.^miFBAR(Di-D^j^^-r^mmmmA^, mm 
m<Dmmiimmmm^i!)^mf3i^±m2 6mm<DMm7u 

[0 10 4] 2 8. wfBFBAR;ot> mi^mm^om. 

HfiiEFBARcot9Kmffi*i, mtmcm.^fi^m-^>s:m 

^, Bafe5fSS^TS:^RK-r^tasBFBAR»Hf[ie«ffi 40 
*^*. H3iBiti?iJ^^<&1ifiK-r-5HtlfeFBAR<7)«rlB«M(D 

[0105] 

[5§H^ro8ij^] }ik±<Dmmxm<b^^f3i^oiiZ. 

§gCi{t$gf±XH7 ;^5'!HF^4cD^^^4;5^i«;^J:^^tl;^J:^i^- 
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[|2liS©fBm;f5:ltt?^] 

[01] (a) tt, »IKA*;l/i7««*SSg (FBAR) 
©WrffiH-r^O. (b) FBAR©^<ffit5i8S$rS^-r 
IsISSIil-e^O. (c) FBAR0-<>\d-y>X \ 

[0 2] mi<D^mi^mzm^m^^mi§t:^-rm^m 

[0 3] (a) tt« *%Bjtri^j@l§^M§§&?>'«^7 
^ Ji^^O-^tVXm l^^-S ^ i^J^Bl^gTa F B AR T U"f 
^^•t^mmx&O, (b) tt, 2|s:§S?^lCJ:.5M§«)«| 

B A R T Iz-f $rS^-rir®0TS-5. 
[0 4] m2ro*JSJ^§ilC#^itS^M^^^-riHlS§0 

[0 5] m3<7)||JgJ^J8{C'»€.2l§«»Sg$^TlHl8S0 

[0 6] •t;W5«ii§, PCSS®X«te<Djllfl^M/^ 

>^n-yi7 0-p*S. 

[0 7] iSffl^it&?^§<i^J^®»*1»fiK&^-r. i^igi 

IS *f -r s tt 0T s . 
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1 2 4 mtit^- V 
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1 3 4 9 0° #tagg 

1 4 5 ^mmns, 

2 0 0 SI5««#g 

201. 203, 205 ifiyiJFBAR 

2 0 2 jllff F B ARTlz-f 

2 0 4 SffFBARJU-f 

2 0 7, 2 0 9 ^J-JSFBAR 

211. 213. 215 it^JFBAR 

2 2 1, 2 2 3, 2 2 5, 2 2 7 :5J-gSFBAR 
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231. 223. 225, 227 ^^m^^y^i^ir 
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SOLUTION: The antenna port 128 of a 
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reception port 1 26 is connected to the input of a 
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respectively generated by a transmitter and the 
frequency range of a reception signal capable of making 
the receiver synchronize are centered in the passing 
bands of and filters 130 and 132. As for the filters 130 
and 132, the high frequency blocking band of the filter 
130 including a transmission FBAR array 102 are 
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